
���������������	����	�����
	������	��	�

����������	�
��
�����������������

������������
����������	
�������	��	����	���������

�������	��	��������	���	�����	���������
���������	����	������	������������	�������

������	
�������	�����
���	 ��	����	���������


����!��	"##$

���������	 
������������	 �����	�
����������
�������� ���������������	����	 �������

������������������� ������	����	������ ����������������������	����	





2001 SANITARY SURVEY UPDATE

i

Contents
More detailed Contents information along with lists of Figures and Tables are provided at the beginning of each

chapter.  At the beginning of chapters 3 through 10, which address the State Water Project watersheds and water
supply systems, the reader will find significance matrices ranking potential contaminant sources.

Chapter 1  Introduction and Background .................................................................................................. 1-1
1.1  Purpose of the Watershed Sanitary Survey Update................................................................... 1-1
1.2  History of the SWP Sanitary Survey Update 2001 ................................................................... 1-1
1.3  Coordination with Stakeholders ................................................................................................ 1-1
1.4  2001 Sanitary Survey Assessment Approach............................................................................ 1-2
1.5  Scope of Work for Each SWP Watershed................................................................................. 1-2
1.6  Selection and Evaluation of Potential Contaminant Sources .................................................... 1-2
1.7  Report Organization .................................................................................................................. 1-3
1.8  Relationship with DHS’s Drinking Water Source Assessment and Protection (DWSAP)

Program............................................................................................................................... 1-7
Chapter 2  Regulatory Overview............................................................................................................... 2-1

2.1  Drinking Water Regulations...................................................................................................... 2-1
2.2  Recent and Proposed Rules ..................................................................................................... 2-15
2.3  Drinking Water Quality Parameters of Concern ..................................................................... 2-23
References ...................................................................................................................................... 2-26

WATERSHEDS (CHAPTERS 3 THROUGH 7)
Chapter 3  Barker Slough/North Bay Aqueduct........................................................................................ 3-1

3.1 Watershed Description ............................................................................................................... 3-1
3.2 Water Supply System............................................................................................................... 3-10
3.3 Potential Contaminant Sources (PCSs) .................................................................................... 3-12
3.4 Water Quality Summary .......................................................................................................... 3-19
3.5 Significance of Potential Contaminant Sources ....................................................................... 3-46
3.6 Watershed Management Practices ........................................................................................... 3-47
References ...................................................................................................................................... 3-49

Chapter 4  The Delta ................................................................................................................................. 4-1
4.1  Environmental Setting............................................................................................................... 4-1
4.2  Potential Contaminant Sources ............................................................................................... 4-21
4.3  Water Quality Summary.......................................................................................................... 4-91
4.4  Significance of Potential Contaminant Sources .................................................................... 4-185
4.5  Watershed Management Practices ........................................................................................ 4-186
References .................................................................................................................................... 4-188



2001 SANITARY SURVEY UPDATE

ii

Chapter 5  South Bay Aqueduct and Lake Del Valle ................................................................................ 5-1
5.1  Watershed Description .............................................................................................................. 5-1
5.2  Water Supply System................................................................................................................ 5-5
5.3  Potential Contaminant Sources ................................................................................................. 5-9
5.4  Water Quality Summary.......................................................................................................... 5-18
5.5  Significance of Potential Contaminant Sources ...................................................................... 5-41
5.6  Watershed Management Practices .......................................................................................... 5-43
References ...................................................................................................................................... 5-44

Chapter 6  San Luis Reservoir................................................................................................................... 6-1
6.1  Watershed Description .............................................................................................................. 6-1
6.2  Water Supply System................................................................................................................ 6-5
6.3  Potential Contaminant Sources ................................................................................................. 6-6
6.4  Water Quality Summary............................................................................................................ 6-9
6.5  Significance of Potential Contaminant Sources ...................................................................... 6-21
6.6  Watershed Management Practices .......................................................................................... 6-22
References ...................................................................................................................................... 6-22

Chapter 7  Southern California Reservoirs................................................................................................ 7-1
7.1  Pyramid Lake ............................................................................................................................ 7-1
7.2  Castaic Lake ............................................................................................................................ 7-17
7.3  Silverwood Lake ..................................................................................................................... 7-46
7.4  Lake Perris .............................................................................................................................. 7-69
References ...................................................................................................................................... 7-87

WATER SUPPLY SYSTEMS (CHAPTERS 8 THROUGH 10)
Chapter 8  California Aqueduct................................................................................................................. 8-1

8.1  Clifton Court Forebay to O’Neill Forebay ................................................................................ 8-1
8.2  The O’Neill Forebay................................................................................................................... 8-7
8.3  Outlet of O’Neill Forebay to Check 21 (Kettleman City): San Luis Canal ............................ 8-20
8.4  Kettleman City to Kern River Intertie..................................................................................... 8-57
8.5  Kern River Intertie to East/West Branch Bifurcation ............................................................. 8-61
References ...................................................................................................................................... 8-71

Chapter 9  Coastal Branch Aqueduct ........................................................................................................ 9-1
9.1  Introduction ............................................................................................................................... 9-1
9.2  Water Supply System................................................................................................................ 9-1
9.3  Potential Contaminant Sources ................................................................................................. 9-3
9.4  Water Quality Summary............................................................................................................ 9-4
9.5  Significance of Potential Contaminant Sources ........................................................................ 9-8
9.6  Watershed Management Practices and Recommendations ....................................................... 9-8
References ........................................................................................................................................ 9-9

Chapter 10  East and West Branches of the California Aqueduct........................................................... 10-1
10.1  West Branch .......................................................................................................................... 10-1
10.2  East Branch ........................................................................................................................... 10-4
References .................................................................................................................................... 10-13



2001 SANITARY SURVEY UPDATE  

Chapter 11  State Water Project Emergency Action Plan........................................................................11-1 
11.1  Introduction............................................................................................................................11-1 
11.2  Regulatory Overview and Authority......................................................................................11-1 
11.3  Description of the Emergency Management System Structure .............................................11-2 
11.4  DWR EAP Responsibility and Procedures ............................................................................11-4 
11.5  Related Emergency Planning Documents..............................................................................11-4 
11.6  Description of a Typical DWR Field Division EAP..............................................................11-5 
11.7  Emergency Action Plan Maintenance Procedure...................................................................11-5 
11.8  Emergency Action Plan Maintenance Responsibility............................................................11-5 
11.9  Emergency Management and Duties .....................................................................................11-6 
11.10  Emergency Duties of Field Division Personnel...................................................................11-6 
11.11  Area Control Center and Project Operations Center Notification Responsibilities .............11-7 
11.12  Coordination with the Office of Emergency Services .........................................................11-7 
11.13  Public Information And News Media Assistance ................................................................11-8 
References.......................................................................................................................................11-8 

Chapter 12  Pathogens .............................................................................................................................12-1 
12.2  Bacteria Summary..................................................................................................................12-2 
12.3  Giardia.................................................................................................................................12-12 
12.4  Cryptosporidium ..................................................................................................................12-23 
12.5  Long Term 2 Enhanced Surface Water Treatment Rule Microbial Index ...........................12-25 
12.6  Studies of Health Risks Resulting from Body-Contact Recreation in Southern California 

SWP Reservoirs ...............................................................................................................12-28 
12.7  Protozoan Sampling Method Concerns ...............................................................................12-31 
References.....................................................................................................................................12-35 

Chapter 13  Conclusions and Recommendations.....................................................................................13-1 
Chapter 3  Barker Slough/North Bay Aqueduct .............................................................................13-1 
Chapter 4  The Delta .......................................................................................................................13-3 
Chapter 5  South Bay Aqueduct and Lake Del Valle ...................................................................13-10 
Chapter 6  San Luis Reservoir ......................................................................................................13-14 
Chapter 7  Southern California Reservoirs ...................................................................................13-15 
Chapter 8  California Aqueduct ....................................................................................................13-22 
Chapter 9  Coastal Branch Aqueduct............................................................................................13-26 
Chapter 10  East-and West Branches of the California Aqueduct ................................................13-27 
Chapter 12  Pathogens ..................................................................................................................13-28 

Appendix A  Anderson Report to State Water Contractors ....................................................................Back 
Appendix B  Summary of Pathogen Occurrence in the SWP and QA/QC Work Using the EPA's 

Information Collection Rule Immunofluorescent Assay (ICR IFA)..........................................Back 
Appendix C  Summary of Method 1623 Recovery Analysis..................................................................Back 
Glossary and Metric Conversion Chart...................................................................................................Back 

 iii 



2001 SANITARY SURVEY UPDATE  

State of California 
Gray Davis, Governor 

The Resources Agency 
Mary D. Nichols, Secretary for Resources 

Department of Water Resources 
Thomas M. Hannigan, Director 

L. Lucinda Chipponeri  Peggy Bernardy 
Deputy Director  Chief Counsel 
for Legislation 

Steve Macaulay 
Chief Deputy Director 

Jonas Minton  Raymond Hart 
Deputy Director  Deputy Director 

Division of Planning and Local Assistance 
Naser J. Bateni, Chief 

Water Quality Assessment Branch  Technical Services Section 
Phil Wendt, Chief  Dan Otis, Chief 

 
Prepared under the supervision of 

Richard S. Breuer, Chief 
Municipal Water Quality Investigations Unit 

 
Prepared by 

 Michael Zanoli, Project Leader 

Carol L. DiGiorgio Fengmao Guo Marvin Jung 

William McCune  Steven Murphy Murage Ngatia 

 James O. Sickman  

DWR Division of Operations and Maintenance, Staff of the Environmental Assessment Branch 

 
Editorial review, graphics, and report production 

 Brenda Main, Supervisor of Technical Publications 

Marilee Talley, Lead Editor Nikki Blomquist Mike Durant 

Chris Derr Gretchen Goettl Alice Dyer 

 Joanne Pierce 

Research and editorial assistance 
Kurtis Banchero Nicholas George Joseph Hemmer 

 Kathryn Stacconi  

 iv 



2001 SANITARY SURVEY UPDATE  

Acknowledgments 
The Sanitary Survey Action Committee (SSAC) provided project oversight, logistical support, and manuscript 

review for the 2001 Sanitary Survey Update.  A work team consisting of members of the SSAC and California 
Department of Health Services worked with Department of Water Resources staff to refine the original work plan 
for the update, and to address issues that arose during its writing and production.  While the majority of the draft 
report was reviewed by the SSAC, this report is a DWR product and does not necessarily reflect the viewpoint of 
individual committee members or the member’s organization. 

The Department of Water Resources appreciates the SSAC’s input and support in the development of the 2001 
Sanitary Survey Update: 

 
Elaine Archibald Archibald and Wallberg Consultants 
William Brennen Central Coast Water Authority 
Richard Breuer DWR Division of Planning and Local Assistance 
Jerry Bruns Central Valley RWQCB 
Chris Chaloupka State Water Resources Control Board 
Douglas G. Chun Alameda County Water District 
John Coburn State Water Contractors 
Rick DeLeon Metropolitan Water District of Southern California 
Russell E. Fuller Antelope Valley East Kern Water Agency 
David Gonzalez DWR Division of Local Assistance –  
    WQA – Field Support Unit 
Richard Haberman Department of Health Services –  
    Drinking Water Field Operations Branch 
Judy Heath CALFED 
Robert Hultquist Department of Health Services 
Larry Joyce  DWR Division of Operations and Maintenance 
Marvin Jung Marvin Jung and Associates 
Carl Lischeske California Department of Health Services –  
    Division of Drinking Water and Environmental Management 
Rich Losee Metropolitan Water District Water District of  
    Southern California 
Bruce Macler PhD U.S. Environmental Protection Agency 
David Matthews Santa Clara Valley Water District 
Steve McLean Castaic Lake Water Agency 
David Okita Solano County Water Agency 
Dan Otis  DWR Division of Planning and Local Assistance 
Dan Peterson DWR Operations and Maintenance 
Turan Ramadan City of Napa 
Walt Shannon State Water Resources Control Board 
K.T. Shum PhD Contra Costa Water District 
John Stewart Napa County FC & WCD 
Mick Stewart Metropolitan Water District of Southern California 
Marcia Torobin Metropolitan Water District of Southern California 
Leah Walker Department of Health Services 
Phil Wendt DWR Division of Planning and Local Assistance 
Richard Woodard Water Quality Consultant – State Water Contractors 
Bill Wulff Kern County Water Agency 
Michael Zanoli DWR Division of Planning and Local Assistance 

 v 



2001 SANITARY SURVEY UPDATE  

DWR gratefully acknowledges the following individuals for their contribution in providing 
data, analyses, review, and insight: 

 
Michael Anderson 
Elaine Archibald  
Dannas Berchtold 
Benjamin Baez 
Donna Bartkowiak 
Elissa Callman 
Central Valley Regional Water 
     Quality Control Board- 
     Fresno office 
Christine Erickson 
Doug Chun 
Laura deAlbidress 
Gurpal Deol 
Kevin Donhoff 
Rob Fagerness 
Gary Faulconer 
Sonny Fong 
Dick Gage 
Ken Gaines 
Greg Gerstenberg 
Roberto Gomez 
Johnny Gonzalez 

Mark Gowdy 
Joe Hardcastle 
Laura Hidas 
John E. Isom 
Jeff Janik 
Larry Joyce 
John Kemp 
Mary Ann Mann 
John Menke 
Dan Mills 
Barry Montoya 
Frank Morris 
Angela O'Brien 
Dan Peterson 
Misty Pope 
Louis Pratt 
Turan Ramadan 
Doug Rischbieter 
Leo Sarmiento 
Vicki Shidell 
Mark Vale 
Terri Wegener 

 vi 



2001 SANITARY SURVEY UPDATE  

STATE WATER PROJECT CONTRACTORS 
Alameda County Flood Control and Water Conservation District Zone 7  
Alameda County Water District  
Antelope Valley-East Kern Water Agency 
Casitas Municipal Water District 
Castaic Lake Water Agency  
Central Coast Water Authority  
City of Yuba City  
Coachella Valley Water District  
County of Butte 
County of Kings  
Crestline-Lake Arrowhead Water Agency  
Desert Water Agency  
Dudley Ridge Water District  
Empire-West Side Irrigation District  
Kern County Water Agency  
Littlerock Creek Irrigation District  
Metropolitan Water District of Southern California  
Mojave Water Agency  
Napa County Flood Control and Water Conservation District  
Oak Flat Water District  
Palmdale Water District  
Plumas County Flood Control and Water Conservation District 
San Bernardino Valley Municipal Water District  
San Gabriel Valley Municipal Water District  
San Gorgonio Pass Water Agency  
San Luis Obispo County Flood Control and Water Conservation District  
Santa Clara Valley Water District  
Solano County Water Agency 
Tulare Lake Basin Water Storage District 

 vii 


	Title page
	Contents
	Ch 1  Introduction and Background
	Ch 2  Regulatory Overview
	Ch 3  Barker Slough/North Bay Aqueduct
	Ch 4  The Delta
	Ch 5  South Bay Aqueduct and Lake Del Valle
	Ch 6  San Luis Reservoir
	Ch 7  Southern California Reservoirs
	Ch 8  California Aqueduct
	Ch 9  Coastal Branch Aqueduct
	Ch 10  East and West Branches of the California Aqueduct
	Ch 11  State Water Project Emergency Action Plan
	Ch 12  Pathogens
	Ch 13  Conclusions and Recommendations
	Appendix A  Anderson Report to State Water Contractors
	Appendix B  Summary of Pathogen Occurrence in the SWP and QA/QC Work Using the EPA's Information Collection Rule Immunofluorescent Assay (ICR IFA)
	Appendix C  Summary of Method 1623 Recovery Analysis
	Glossary and Metric Conversion Chart

	DWR Organization
	Acknowledgments
	State Water Project Contractors

